Abstract
Mature paramphistomes are pink pear-shaped organisms, typically 0.5-1.0 cm long, 25 that are firmly attached to the host rumen wall by a posterior muscular acetabulum (Figure 2 ).
26
They have a blind-ended, bifurcated gut with an oral opening protruding into the rumen at 27 their narrower anterior end [5] . Immature stages of the parasite are much smaller at less than 28 a millimetre in length and appear within the small intestine, as early as 9 days after exposure 29 to infected pasture, as small nodules/dark spots, in association with haemorrhagic lesions of 30 the superficial mucosal tissue [6, 7] . Small rumen flukes, which are bright red in colour and 31 around 2-3 mm in length but with similar external morphology to mature specimens, have 32 been described within the rumen from day 38 post-exposure to infected pasture [6] as they 33 complete their migration from the duodenum.
34
It is the newly excysted and migratory stages of the parasite that are thought to be [1, 4, 8] . Clinical symptoms include lethargy/recumbency, dehydration, severe scour and sub-38 mandibular oedema, which occur as immature parasites excyst and penetrate the duodenal 39 mucosa causing significant damage to the tissues [9] . In cases with large burdens of immature 40 rumen fluke, mortality may occur as a result of the damage caused to host intestinal tissue 41 and symptoms of haemorrhagic enteritis including anaemia and hypoproteinaemia [7, 10] .
42
Mature paramphistome infections have been associated with ruminal papillae atrophy and 43 ulceration, at the point of fluke attachment [11, 12] , and negative impacts on production 44 measures such as milk yields and growth rates have also been reported [13, 14] .
45
In this article we will highlight the growing prevalence of paramphistome infections 46 in Western Europe, and the sparsity of data on the basic biology of these parasites. Key areas 47 for future research will be proposed that support the development of diagnostic tools and 
231
Because clinical paramphistomosis is invariably associated with burdens of immature 232 parasites in the small intestine [7, 10] , it is imperative to study these juvenile and migratory 233 life-cycle stages as well as the adult flukes that are more easily recovered from the rumen. and posterior muscular sucker which is used for attachment to the host.
539
 Rumen: The rumen is the second of the four stomach chambers described in ruminant 540 mammals, although the term is commonly used to refer to the single organ formed by fertility, meat quality, wool or milk production, and sometimes cause mortality. 
